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1.2 ([OSWW, OSWW2]). :
(i) $X$ $\mathbb{P}^{1}$



























2.1. $E$ $\Phi$ $\Phi$ :
(Rl) $\Phi\subset E$ $E$ $0$
(R2) $k$ $\alpha,$ $k\alpha\in\Phi$ $k=\pm 1$
(R3) $\alpha\in\Phi$ $\sigma_{\alpha}$ $\sigma_{\alpha}(\Phi)\subset\Phi$
(R3) $\alpha,$ $\beta\in\Phi$ $c_{\alpha,\beta}$
$\Phi$ $E$ $\Phi$
$\sigma_{\alpha}(\alpha\in\Phi)$ $\Phi$
2.2. $\Phi\subset E$ $\Delta$ $\Phi$
:
(Bl) $\Delta$ $E$
(B2) $\beta\in\Phi$ $\beta=\Sigma k_{\alpha}\alpha(\alpha\in\Delta)$ $\alpha$
$k_{\alpha}\geq 0$ $k_{\alpha}\leq 0$
$\triangle$ $[(B2)]$ $\alpha$
$k_{\alpha}\geq 0$ $\beta$
2.3. $\alpha\in\Phi\subset E$ $\alpha^{\perp}:=\{\beta|<\beta, \alpha>=0\}$
$E- \bigcup_{\alpha\in\Phi}\alpha^{\perp}$




























$\mathscr{E}_{i}$ ( $c_{1}=0$ or-l),
$((X_{1}, \mathscr{E}_{1}), (X_{2}, \mathscr{E}_{2}))$ :
$A_{2}$ $((\mathbb{P}^{2}, T_{\mathbb{P}^{2}}), (\mathbb{P}^{2}, T_{\mathbb{P}^{2}}))$ . $T_{\mathbb{P}^{2}}$ $\mathbb{P}^{2}$
$B_{2}$ $((\mathbb{P}^{3},\mathcal{N}), (Q^{3}, S))$ . $\mathcal{N}$ $\mathbb{P}^{3}$ null-correlation ([OSS]
), $\mathscr{S}$ $G(1, \mathbb{P}^{3})$ 3 2
$Q^{3}$
$G_{2}$ $((K(G_{2}), \mathcal{Q}), (Q^{5}, C))$ . $K(G_{2})$ $G(1, \mathbb{P}^{6})$
$G_{2}$ 5 $\mathcal{Q}$
$G(1,\mathbb{P}^{6})$











4.1. $\pi$ : $Marrow Y$ $Y$ $\mathbb{P}^{1}$
$\Gamma$
$\pi$ $K$ $M$
$D$ $l:=D\cdot\Gamma$ $\alpha\neq 0$
sgn $(\alpha)$ $:=\alpha/|\alpha|,$ $\alpha=0$ sgn(0) $:=1$ $i$
:
(1) $H^{i}(M, \mathscr{O}_{M}(D)) \cong H^{i+sgn(l+1)}(M, \mathscr{O}_{M}(D+(l+1)K))$ .
(2) $x(M, \mathscr{O}_{M}(D))=-\chi(M, \mathscr{O}_{M}(D+(l+1)K))$ .
’




$\bullet NE$ ( $X$ ) $\subset N_{1}(X):X$
$\bullet$ $(i=1, \ldots, n):X$
$\bullet$




$\mathbb{P}^{1}$ $NE$ ($X$ )
$X$
[$A$ , Lemma 5.2] $X$ $X$
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(6) $\Gamma_{i}^{\perp}:=\{D|D\cdot\Gamma_{i}=0\}\subset N^{1}(X)$ .
$r_{i}$ :
(7) $W:=<\{r_{i}|i=1, \ldots, n\}>\subset GL (N^{1}(X))$ .
(8) $W’:=<\{r_{i}’|i=1, \ldots, n\}>\subset Aff(N^{1}(X))$
$W$ $W’$
$W$ $W’$
$\chi_{X}$ : $Pic(X)arrow \mathbb{Z};L\mapsto x(X, L)$
$X$
$N^{1}(X)_{\mathbb{Z}}$ Pic(X)





4.3. $X$ $\mathbb{R}$ $D$ $r_{i}$ :
(9) $\chi^{T}(D)=-\chi^{T}(r_{i}(D))$
4.1 Pic(X) $\subset N^{1}(X)$ $\blacksquare$
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(ii) $N^{1}(X)$ $W$ $<,$ $>$




$\{[w(\Gamma_{i}^{\perp})]\in \mathbb{P}(N^{1}(X))|w\in W, i=1, \cdots, n\}$
$\chi^{T}$
$W$
(ii) $N^{1}(X)$ $(,$ $)$ $W$
:
$<x, y>:= \sum_{w\in W}(wx, wy)$ .
(iii) $<r_{i}(D),$ $r_{i}(D)>=<D,$ $D>$ $\blacksquare$
(11) $\Phi:=\{w(-K_{i})|w\in W, i=1, \ldots, n\}\subset N^{1}(X)$ ,
(12) $\triangle:=\{-K_{i}|i=1, \cdots, n\}.$
:






4.5 (iii) $\Phi$ $\Delta$ $(-K_{i}.\Gamma_{j})$
4.7. $(-K_{i}.\Gamma_{j})$ $G$
$W$





$U=\{D\in N^{1}(X)|\langle D, -K_{i}\rangle>0, i=1, \ldots, n\}.$
$NE$ ($X$ ) $= \sum_{i}\mathbb{R}_{\geq 0}[\Gamma_{i}]$ 4.5 (iii) $U$ $\Gamma_{i}$




4.9. $\bullet$ $\mathfrak{g}$ : $G$
$\bullet$ $H\subset G:G$




$\bullet$ $W:=<\{r_{i}|i=1, \ldots, n\}>\subset GL(N^{1}(X))$ : $G$
$\bullet W’:=<\{r_{i}’|i=1, \ldots, n\}>\subset Aff(N^{1}(X))$
$\triangle\subset\Phi$ $\subset$
(13) $\psi:N^{1}(X)arrow \mathfrak{h}_{\mathbb{R}}^{\vee};-K_{i}\mapsto\alpha_{i}.$
4.10. $H$ $B\subset G$










(14) $\psi$ : $N^{1}(X)arrow N^{1}(G/B);-K_{i}\mapsto-\overline{K_{i}}.$
$\Phi$ $T$ ( $N^{1}(X) \backslash \bigcup_{D\in\Phi}T(D^{\perp})$
$)$ $T$-
4.11. $D\in N^{1}(X)$ $w’(D)=D’$ $w’\in W’$ $D’\in$
$T(Nef(X))$ $D$’ $D$ $X$ $T$ -
$w’$ $D$
$W’$ $\Phi$ $T$-
4.8 [Hu, 10.3] $\blacksquare$
412. $i_{0}\in \mathbb{Z}$
(15) $H^{j}(X, D)=0, j\neq i_{0}$
105
$w’(D)\in T(Nef(X))$ $w’(D)-K_{X}/2\in Nef(X)$ $w’(D)-$
$K_{X}\in$ Amp(X)
$H^{j}(X, w’(D))=H^{j}(X, K_{X}+(w’(D)-K_{X}))=0, j\neq 0.$
4.1 (15) $\blacksquare$
$w\in W$ $w=r_{i_{1}}\circ\cdots\circ r_{i_{t}}$ $w$
$t$ $t$ $w$ $\lambda(w)$
$w’\in W’$ $\lambda(w’)$ $:=\lambda(T^{-1}\circ w’\circ T)$
4.11 $T$- $\mathbb{R}$ $fD$ $\lambda(D)$
$w’(D)\in T(Amp(X))$ $w’$
4.12 :
4.13. $D\in$ Pic(X) $w’(D)\in T(Nef(X))$ $w’\in$
$W’$ :
$\bullet$ $w’(D)\in T$(Nef $(X)\backslash$ Amp$(X)$ ) $j$ $H^{j}(X, D)=0.$
$\bullet$ $w’(D)\in T(Amp(X))$ $j\neq\lambda(D)$ $H^{j}(X, D)=0.$
4.14. $X$ $G/B$ $\dim X=\dim G/B$
$H^{\dim X}(X, K_{X})\neq 0$ 4.13 $\lambda(K_{X})=\dim X$
$\lambda(K_{G/B})=\dim G/B$ $\psi$
$\psi(K_{X})=K_{G/B}$ $\dim X=\dim G/B$
$\blacksquare$
$D\in\Phi$ $F_{D}$ : $N^{1}(X)arrow \mathbb{R}$ :




4.5 $\chi_{X}$ $w(\Gamma_{i}^{\perp})$ 4.14
$\blacksquare$
4.13 4.15 :
4.16. $L \in\sum \mathbb{Z}[K_{i}]\subset$ Pic(X)
$h^{i}(X, L)=h^{i}(G/B, \psi(L)) i\in \mathbb{Z}.$
1.2





$i_{X}:= \min\{-K_{X}.C|C\subset X$ : $\}$
5.1 ([CMSB], [Mi]). $X$ $i_{X}$ $n$
(i) $i_{X}\geq n+1$ $X$ $\mathbb{P}^{n}$ $i_{X}=n+1$
(ii) $i_{X}=n\geq 3$ $X$ $Q^{n}$
(i)
5.2. $X$ $CP$ $i_{X}$ 2
$i_{X}=2$ 2
$C$ $X$ $f$ : $\mathbb{P}^{1}arrow C\subset X$
$f^{*}T_{X}$ $f^{*}T_{X}\cong\oplus_{i=1}^{n}\mathscr{O}_{\mathbb{P}^{l}}(a_{i})$ $i$
$a_{i}\geq 0$ $df$ : $T_{\mathbb{P}^{1}}\cong \mathscr{O}_{\mathbb{P}^{1}}(2)arrow f^{*}T_{X}$ $i$
$a_{i}\geq 2$ $-K_{X}.C= \sum a_{i}\geq 2$




5.3 ([Mok2, Main Theorem], [Hw]). :
(i) $X$ 1 $CP$ $i_{X}$ 3
(ii) $X$ $\mathbb{P}^{2},$ $Q^{3}$ $K(G_{2})$
(ii) (i)
$X$ (i) $n$ $CP$ 3
$X$ $\mathcal{K}$





(ii) $\iota$ $\pi$ $\mathbb{P}^{1}$
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$X$ 1 $\mathcal{U}$ 2
$\mathcal{U}$ 1.2
2 $G$ $B$ $G/B$
$\mathcal{U}$ $\mathbb{P}^{1}\cross \mathbb{P}^{1},$ $\mathbb{P}(T_{\mathbb{P}^{2}}),$ $\mathbb{P}(\mathcal{N}),$ $\mathbb{P}(C)$ $\mathcal{U}$
$\mathbb{P}^{1}\cross \mathbb{P}^{1}$
$X$ $\mathbb{P}^{1}$ $=3$




5.4 ([Wa, Corollary 5.2]). $X$ 1 5 $CP$
$X$ :
(i) $X$ $\mathbb{P}^{5},$ $Q^{5}$ $K(G_{2})$
(ii) $i_{X}=4$
5.2. $CP$ . $CP$
(i) 4 $CP$ ([Hw] ).




Mok [Mok2] “there is in our opinion no convincing
evidene why Camapana-Peternell Conjecture should be valid in its full gener-
ality.” R. Pandharipande [Pa] “The failure









$5.6$ . [MOSW, Proposition 3.1 ] $CP$ $X$
:




(ii) $\pi$ : $Xarrow Y$ $\pi^{-1}(y)$
$\rho_{X}-\rho_{Y}$
(iii) $NE$ ($X$ )
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